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S1.. ADD CENTRAL FREQUENCY (OR WAVELENGTH A 0 ) 
S2.. DECIDE EXECUTION THICKNESS: ( ^" l)h 
S3.. DECIDE ANTENNA LENGTH (L) 

S4.. DECIDE CORRUGATE WIDTH <w c ), PITCH (p), AND 
HEIGHT (I c ) 

S5.. DECIDE FERMI FUNCTION PARAMETER AND INITIAL 
VALUES OF A AND C 

S6.. SET BEAM WIDTH BW desien OF PLANES H AND E 
S7.. SET INFLECTION POINT (c) OF FERMI FUNCTION 
S8.. BEAM WIDTH OF PLANE H EQUAL TO BW design ? 
S9. CHANGE INFLECTION POINT (C) OF FERMI FUNCTION 
S1 0.. SET APERTURE LENGTH (W, D = W + 2lc ) 
S11- BEAM WIDTH OF PLANE E EQUAL TO BW^-^ ? 
S1 2.. CHANGE APERTURE WIDTH (W) OF ANTENNA 



(57) Abstract: There is provided a 
method for designing a corrugated 
Fermi antenna having a broad-band 
and circular directivity required for 
receiving an image by using a wave 
of millimeter order. As a first step, 
an inflection point of the Fermi-Dirac 
function as a taper function of the Fermi 
antenna is changed so as to set the 
beam width of plane H to a beam width 
having a target directivity. After the 
beam width of the plane H is set to the 
target value, the aperture width of the 
Fermi antenna is changed so as to set 
the beam width of the plane E to a beam 
width having a target directivity. Thus, 
by adjusting the beam width values of 
the planes H and E independently from 
each other and matching them with the 
target values, it is possible to design a 
Fermi -antenna having a broad -band and 
circular directivity in a short time. 
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5&2&^|ig©*/hm8l&ft^^^#fi?1IB£v^ N ^02 
25 #1 A <o {ML&ftM£frhZ> PS # ^ — ^^-^t^ # s SMffl &ti% o 

m t . mi~ni8}3is^v^T, i©^a^ift 
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§ y ^ * ? x/^^t^^, t & m ©i^ti^iit - 

5 ^ 5 ^iJ a s K ® . ^ HQ «: it: # ffc <D -fe: i£ ^ #J i~ 6 & »c „ 
^ilife^^ y £ S IMS ft IM* S i- & 5 a>5^^fefc5. 

EI 1 N *^KOiSf ^7x/V5 T^^^-(D|^fi-7jfe^>^ii^ 
7F2H£r^1-:7n — ^ — btfcD, , n © 7 t3 — ^ ^ — M£ 

10 5o 1112-01 9tt#^7^-^S:**5tljli*5f'-^Sff!i 

K ir z> it #> (D m -v h & o 
^ i 2 N ^ = 5: m Wt <d Wt ff- JS ift 8c * * >fr SE * a. o *■ -5- 
(^ry/S 1 ) „ — JK te: $c :** ^ * — <£» 

15 t5, Lfc^ot, j£ffir*#-?&5£:V^££fcU Ji & # © * 

^ 9 ©JitSf^JKV^^r^Srfeffl RTI6t3i-r 5 - i S^v^ 5 o 09 fc£ , 3 
5 GHz £ 4» 'L> JS «E 8t Id 51 A/ td Wr & , 3 OGHzgg^b 4 0 GHz @ £ 

20 (Dm^mit [#25*;] lu § ^) i 5 t ^ ^«#:*^^J*^«^ 
E r © sp ft a> £, i £ §| v^c fit i- , ii m f£ K © J¥ £ h & # it IF U 

fcii^, $ e> m 4> '£> in & tgfc *f © & s a o t? §a o ^ m t* & 5 . * 

T77°s 2 (ciov^-rtt, r © tit & C 8c 2 5ft ] &*iSfci-J;5ic:iS:5£ 

$tl5oi 2 , ftftXtS J? £ h 3 HIPS (0. lmm s 0. 2mm, 0. 5mm) 

25 mag*, s £ £ & id. itftm^ e r *■ 2 j^pw (3. 7, 9. 8) mag %.xm 

ifrm&^lkts^frk # © 15 fts f ij # §r if 7 ^ b it % <£> T? & 3 0 - 

©^77^bl 5 ('n e r = 3. 7 R IK e r =9. 8 ©V^f tb<D 

j§ ^ N ^S6J¥iS0.0l#5!£-t?*i«*lJ#tJ&oTVN5 0 r. ft W: N M 
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&) m & 0. 01 # 5E t!i *5 V> T ^ a /V ^ ^- — 1*3 SB G> ^ « ft 

^ ifc ^ 31 $r flf 3t £ LT#^ - b ^ » 5 tt M & ^ 1^ *B £ ft § 

* . hi 2 »4 N * & ff & ±1 *n i- s £ ffl # fc> T ^ '> i~ 5 a* x 

« S> W: ft IS iT * # < ft V<» r. N ^LT, *^t)/¥^J±i^^JJ¥<T 
'% ffj ^|J # £D ^ z) s /J^ § i £ LT 5 0 U 3&s o T N M $J 

^ # 6, tb 5 o * N 0 3A^^^5i5t, VI « ft £ R fc & <£• 
fcEimftasftv^-g-i: dibits fc % ff « ft & t£ ft £S E W £ 
HI©i*lRlt}?fcoTt^^f*l!:*^l> ^iJ# O # ^ # 

©ittstotft, r^f t©B ntt w=o.9n 0% 7^c/v$M 

ft 7 ^ — * a =W/ 2 % b = 2. 4/ X Q N c = 2 A. 0 i L X 5 „ 

CfC 2 ] 

0. 01^ ( ^" l)h <0- 05 



^ £ ft 5 ( * x y 7 s S 3 ) 0 0 4it T>-X^ftL§:^:^i-Sfcife 
T ^ :r ^ S L , * n v h 1&mx*B}M& ti±$i&T 1/ T 1~ ft ®s U 
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^•^©^^tt (^p y Ml) ff£©tfilli, llr « ( L / % 
= 0) ^fcl^^SrtotisL^ L = 4X#i£-efiSfpUTV^ 
£ o — Jf N 3^y-b#StjHfLfct^»Sl4, ^ tt ^ ( L / 

5 x = o ) ^bl^^^tf ot^iDi, iiia = 4 ;i tt as -e f& 

L = 4 ^tilu^ot, 4> >fr «l ± <D m # £ 3 /i- 
T >- ^ ^ ft L £: UT»4 1 fi S <£> S £ it5: fc^^TS6*C*>5© 

#C % 13 1 ©7P-f f - h ^ *3 T N =1 As f — f flt it © ife . 
15 f©IIw c l*St5 ( * T y ~7 S 4 ) o 

r. (D 3 /v ^ — h #i at fi , *-y7 ^Tt^ m «£ < Jlv^b^^ 

iff i& iH T? 9 . t^3l507a:/W^T^^^Hl^V>T«. tf — A fil 
£ £ ii: £ & Ki jl to, T Wc 0 ^i^Ca/vy 1 - h #1 at <£> 

20 iilftotv^s, 

& 10 m % — h©fiw e Srifc3e"t-5o © = ^ y — f © *I 

T^^^S^r 100 ^ULfclSl, w c = L/100 = 1 0 /25 @S 1~ 

25 

H m IC , 77 y/S 4l^V^t, 3 /V^ — Js (£> ft £ 1 o J&S $fe 

73* 1" «fc 5 , m%b = As#*- h ft 1 e fc*t-f-Sftf^f(]#«r14o«F*f 
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^ffofc 0 a5tt^f7^Sfi ( Ms H * * 3. 7) . 0 6ft7;v5it 
( Jfc ft « * 9.8) 73/ky>-MJ«rXflS§*ttt^^|#*FDT 
D^tfbfc^^^^b^^<D-efcSo 1 , * ff ft * T? 

& 9 , X^^©i ; f'-i>il: X o Sr & ffi * ¥ © ¥ # § iJ o fc ft "C fo 

ft 1 „ / a , fl* WF o. l & ± t? fc£ s Hi f£fil # # % *a 7 9 s> h4 
# £• W o T V^ § r. ^ 0 £> fc „ o * 9 N ff» 
tft^S8tl^t5^ = ^y- b ft 1 „ / * , & o. 1 _h fe 

=t — h <D K° v ^ p & & tl Z> * SI 7 A~Dtt, a /V y — h 

ft N p = 2 w c , p=4w c ^ p = 8 w c , p =10w c t^ot^ 

15 ^LfcgtfeO, p = 2w c ^p = 4w c (7)*^tt N H 30GHz £> 
50GHz * T* © J£ # #c ^ o T fll # T* £ 3fe U fc ft tfsfU # ^ ft 

ft5r£asifeiE.£ftfc 0 r. © r. i: a* e> „ p 

20 7 ^-^tfc5 (a, b, c) tfs$fej££;ft/5 (^ry^S 5), r 
© 7 ^ — ^ :7 ^ ^ KSc©"7 l '-^?^^Sr*3ei"S & & 5 » 

^§tL§ 0 ^7^ - * a J£ N §1 R f>g W ( W = 2 a ) 
9^-!?r*fc!), |U«jiti:bT»llPij'lW§rl^ft@Jg ( W = A 
25 0 K -t-£fc>1=>a = A.o/2fc$!£i-5 (I8^#|), HI s 

- ^ ^ ^ <£> 35 ft £ © {vl * £r ^ i~ '< 7 * — * T* «9 , r. CO /< v * — 
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fi . ^^©iM-Ty^tSL©^^, a = L / 2 (2 1 0 ) 
18! $ ti/ <5 o 

If ( c) &1k&tit£b = 4 f ' (c)/a (I j; 1? t^fe^So #0 
B8l:^tJ:5lt, SEft^SrT^^^o^'C? ( c = L / 2 

= 2i 0 ) cft§, f' (c) = w/2L ( b = i/ x o ) fcmfe-tz 

t , T - J& *fc & U *a it ( L T S A ) £ ft 5 „ $ 
10 H m <D f - ^ K o — :/ V ^ /V Sr {g < -T 5 7c N ^9^?b* 2.4 

33 , r. r. Tf J* a = 0. 455 1 0 t U T 5 „ 0 9 £> 91 £> ft <£ 5 s 
b = 1 / X o, b=2.4/X 0 , b=4.8/l 0 ©^t, b=2.4/^ 0 

co p# 3&s j£ v^ mi m wl m m k k> it o x h m © f- -r k n — y w ^ ^ ^ © 

#5 o X % iit'tt, ^7^-^btbtb=2.4/l 0 l^£bt 
V^ § „ 

20 | l©7P-f f ^ hi^V^T, HffiS.T^E®Wp:f|-i- 

# tr — A 41 <£> @ « {fi B W design & K J£ $ tt § ( * y 7 s S 6 ) o 
r. £ T* s K S+ Jl S£ Sfc £ 3 5 GHz t U „ 2£ £t ^ ft '14 ^ 1 0 dB If - 
tlHjt B W design = 5 2 ° t ft 5 « it g mm&&:M~t- % a 
r. £ -C v FDTDiOt/Vf^Xtltf^ HS*HT^7 
25 *3fS*t£rffl V^J&'S- (e r =3.7(D^^) » N A x = 0 . 1 7 14mm. Ay 
= 0. 1mm, A z = 0. 05mm 0 , ftm^^UTT/l^^^fflWcli 

( e r =9.8 ©1^)11, Ax=0. 1714mm N Ay=0. 05mm, A z = 0. 0 5mm 
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c £ ft 5 ( * T y -f s 7 ) o £ r. i? % ^ f ^ 7 s S 5 

5 u -c s & <d m m * t v •? s 8 \z. m t? 0 ^Br^fy/s s-ea, h 

® CD tr — A ffi # * 9 1 y 7° S 6 -eRSLfctf-Afi© lilBW 
, . = 5 2 0 & 4$ b V^ ^ 3&S f|j $ ft 5 o H ® (O tT - A ffi as B 

Q 6 s x s n 

fll -fit 5 2° LV^f^S, ^©El©lf- AfiSr^fe^^^y 

7 s Id ifi tf # s n if * X y 7° S 6 \ZL *5 V> X . H ffi <Z> tf — A IS /5 s I U 

io ffi5 2° \z. — gc b ft ^ ¥tf if $ ft jft tt , ^a/i^BBgfcroggft 
jfecSrgfcfcS-frfcffc ( ^ t 1 y ^ S 9 K ^ f s' ^ S 7 N ^r^S 

roggft^c^r^^^^rfc^-a-O^tr^l 0 ^ i~ „ mi 0 ri 
||^c^7yrtft©^^ff^^ & ft — V 7 h b fc £ # 
15 CD |E| "C f % w c^^ft c Oft^HffiO tf — A<6©3E-ffcfc*% < 
f^Ltl^. 01 1 (A) N WntISrW = 0-91A 0 ^@^b 
X ^ & ,U <D feU & ^ Ik V b % <d l OdB tr — ABSr^*f"H"X?*> 
5 o Ift-^c^ 21 0 ^U„^tvh^<f5^ HS©1 OdB tf 
70.4° ^fc ggll 52° t l?f ftt5o b ^ b s <D b 
20 * <£> E ® © tf — Aiiig^^'fb ttfc>T 36* 7.5° J:4ot^5„ b it ffi 
o ~c % rogi 1 (A) , E B <£> if — A 46 Id H b T , 3? ft 

^ coH^1?fis a = W/ 2 ^ b=2.4/l 0 i: ITV^So « 

j*-T5 3&^ hi i (b) te, f ft^c©^i»Ii/j:^t\ §3 p 
25 iMW£^b£-frfc#'£-c7)7 :f — ^^^n y h b it t> <0 X 5 o 

£. <z> J: 5 x 0 l ©70 - f-r — M- *5 v> T . x f y 7" S 9 X 

Bf&frv^ h®© tr- a#6j6S paUBCB w d „ lBn = 5 2 ° Ici-ifc-rs 
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A m & n tl {ft Id — §fc b . 7jc © ^ T y y S 1 0 it tf o 

1 0 7?te , 7/^/i^T>-^^cDl!fiPi|>gW^4gK:l£y£ 
$ ti -5 o llf lfi©SIlDi4, IS P *I W m =r ;v ? — h o A £ 
5 1 c £ 2§Ltfe©^»ifci, D = W + 2 1 c tI$f5o - - 

T S& K 5 „ H!l 2 CD (A) H: . mMmV >W + 2 1 c <D i§ ( d 
> l c ) ©7x;V57yrt©T-^^tlr^tfcfe©-e&^ 
( B ) J4 , mU i|>g D = W + 2 l c ( d = 1 c ) (DWs&(D7^;v*T^ 
10 T-T(DT — ^ ff^ #t £r ^ U t> cd 7? fc 6 0 012 (C) J* , 

PS R m W = 0. 91 X os a=W/2, b = 2. 4/ 1 0% c = 2 1 0 £ U 
"C N SSit ilni©^ ( D - W = 2 d ) £r^{fc£^-C$?#fbfc 

gt, spy # s$ ft -e 5 „ 01 2 ( c ) ^ e> N ft #i # t & 6 d <d m. 
r± , d = i c -e ^ c ^ ^ ^- ^ § o Lfc^ot, ^ x 5/ ^ s i o 

15 m*3tt5S*«D©*3£Hi||RUTtt N D=W+2 1 „ £ "T 5 £ £ £ 
'-r^o^fc.PJRitigWi: U T fi£ *0 SB-fit It 0.911 „HlH£t5. 

g^V^T. E ® CO tf — A *I *S * 7" y 7 s S 6 tULfclilBW 
de Si gn = 5 2° (31 — S:L"CV^5 ^ # s ¥U if c? tl/ <5 (^fy7"S 1 

l ) o - <o W if x T y -f s l i-CEig©tf'-Atl^ia«BW design 
20 =5 2° }d — i: L"C V> 5 b fflr £ tl fz: Wb & i~£ ^ Hffi. E jg t ^ 
— A m & B 9 o fc: £ t \z ft § <£> T* N ITt5 ( * T y S 

1 3 ) o *I if * 7" y •? S 1 1 E B5 © tT — Afi«J@«4tBW design 
= 5 2° J31^U<C &oTV^&V^£^J|£f$;fr;fc^1^-teLk£., T >" :r 7" 
©R!PewSr3aE'ft:**5 (^fy/S 1 2). 
25 0 1 3 f£ N 7 x ;k $ 1 i © 7 ^ ^ ^ b = 2. 4/ X „, c = X 0 

£ bfc^^-e, IB P *g W (2 a) ?:IitI#©7x;i/> 7i/T 
^-©■^ — ^^^Sr^b^itOtffeSo £ , 01 1 (B) N r. 
cd J; 5fc^7^^^b 4: c & - j£ fit l£ % b 4t ffi 7? s HpHW 
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Itlt. h % <D . Hm bEffi <D 1 OdB lf-Aji4:/a y h b 
fcs, n r #1 w o. 91 x o a* h 0. 32 * 0 3; "1? /h £ < i~ 5 
E © <D tf - A fig j&S g « lit B W design = 5 2 ° * t? £ ^ 

bTV^„ liafti^^ ©Hffiot^ A #B 3£ to fc> 

5 -f^^ 1.2° -CJfctf. IB P #S © 3£ f fc: #c # b&V>T?|& — 3&m#*: 
tl/T 5 ^ t & t> 5 o 

U ± M m b i 5 tc s III l l ( a ) . ^i^c of ft^Hffi 

^/>^^c^/tlt*3^ mil (b) npjiiwof^^ 

io e ffi o tr— a *g m^c # < mm b s Hi© if — a is © J£ » a* '> * 

^ & c <d \tLrn. t m p mw <d m & ^ ti % tinker. Km it £ x n 
r. © m « & % 'J m b t , h ® £ e m © tr - a fg m & £ * t g s m 

15 B W design = 5 2° t-t§*5j:5ttTV^5 0 

Ell 4 (A) , 7^/k^K#C<D^S^c<D^e^^fb$ii:fc 
fc#©Sbf^5fU#Sr^'t'^97-eS>D % 014 ( B ) N 7 a 5: 

3 0 :©014 (A) a> *> a> S £ 5 * IBP*I§r^x.i a ^fffi 
20 c <D fa W: % 2fe # id ^ 8b r ft «\ o •£ 9 c & /h £ < -T ft fc£ iS # 

ftt§iH^^5. * fc N 014 ( B ) ^ h . PB P « W Sr 0. 91 

£ £ 3* fc>3&> 5 „ 

mi 5 . JhlSO^feT^tfbfd^^/V^T^^^^fflV^T^j- 
25 ^#ja>b^*bft3ff&$IW%^^bfc££©$!]^ltt (O) £FD 
TD&tioTilf Lfcittt OUjf^fU#^° * - is £r 7° 

n y f Lfct©"efc5. m 1 5 ( A ) W: H ffi © 86 f£fU # * — x 
m 1 5 ( B ) tt E ffi © 3b f£ flJ # ^ * ^ f & ^ b . 015 ( C ) «: 

20 



WO 2005/083839 



PCT/JP2005/003825 



1 0 d B If — Ai|igcDj^ifc#'l±£^bTV^o ^©Hi^bjLT.H 

fc> ^ 5 o * v 0 15 ( C ) £> fc> 35> 5 «fc 5 s ItliFDT 
D^?Wft»3 5 GHz # 3if & SEfc U T . JH$&i&2 s fc;<&5fc— 

Hll 6 f± N I! P W £r 0.32^ o i LTtltLfc7x;P> 7 

^ ^ r ^ £ $J ^ u fc £ £ © ;e ft ( o ) ^mc< fd 

h U t> © "C S> 6 o w © HI ^ h m h fa ft i 5 K: s IB P mw* 0. 32 
10 loHfciiKiot, Effi (0 1 6 A), Hffi (01 6 B ) t 
h ^1% fa & <D ? — ^ (D — Wcm&lm < o T S3 «9 „ R ^ © ft IrI 
fl* H ^ £ ft T 5 £ £ a* fc> 5 o ^/t, **l!iJ:5a)£itij!f*f 

* fc. 0 1 7tt, 2 II (D&smfc&tiL & JB ^ X -t ft 6> © 
15 SrPICtZlUTx (h=200 /z m) ^rffi fd#-^(DSiJ^f|t (^ift) 

(h=100/zm) £ji V^c4§^©$lJ^iI: (AH*) <DW}fts<* 
-y^^ny Mfct)©T'fe5„ Effi (01 7 A ) % H® (01 7 

b) fct, Jfelt*tiRH4ds*-«> j; < — & it r a* t?^o fc 0 

20 HSitiffSr#b<i-sri:i;:J;oT, U ft T 55 S& flsfll # ^ * — ^ 
^ # ft 5 - £ £ fifefg i~ § £ 

0 1 8 f* , ±5£Ufc^ff^)«l-£oT#feft£:7:x/l^T^'^ 

© IE ft £ c ©tt^ M P *M W © m \Y> \z. M ir 5 Wj ft ft! # ^ 9 — 
^<D^fb^r^1-feco-efe5o ^©0 1 8 iHtSSSJ LfcH 1 1 d> 
25 bSfei^ii5 IC, 35 GHz % \Z. $3 T % g|ic©tf 

<t5:tiaD, H ® © tr — A (g a* /hb^ |Pl^/h^<t 
5 £ i: Ki J; o T N E ® © tf — -MI tf* £ < ft 5 © "t? ^ HI® if *— 
Afii E ffi © tf - a «g *s til ft X 5S «j tfs fij # ^ * - ^ fc * 5 - t 
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%> J&> 5 o 

3= . 0 1 9 f± > j^±© i 5 If ¥1 1 i o tilt- Ifc 7 x 
/V5T^-r^-CDjil?S#:^ 10dB tf — A ijig CD If # £r ^° n 5/ h U fc ^ 
77t|)6o £ © H 3&* £> 3&> 5 £ 5 fc> 32. 5GH z /5> £> 40GHz @g 
5 <D J&^mWiWtffi-?? , Hffi£E®cDtf — Afiiil&f L< 4oT 

i©i5i^ ^ CD ^ £ 9 1£ ft U 7 ^ /l^ X 

>- ^ (D lOdB if — A til He JK =SF & '14 £: «F o T *3 t) N ft fls flj # ^ 
14. 8dBi, E m t H ® CD Ka-y l/^;V^ttl^^-20. ldB, 

- 16. 8dB CDfft^f ^^^CM^|RI'I4^# £> tbT V* 5 0 

CD #| HI 2 0 l£3£<5v^"Cl&f!!lii~<5o HIlcD^n — ^ — h i H C 

^^-filH — ©^Ty7 P |l^^#ttV^5o SI ^^i-^ifeCD^M 

{it B W design £rfS!^ Ufc#fc, ^ry/S 1 0 K$o\^X , Pfl p m (W, 
15 D) <Dtg^trffoTV>5$P^-Cfc5o ^tt, ^ry/Sl 1 

$5 V N T E E © tf ' — A B W design ^ U < & ^ £ ¥U if $ *L it M 

& Id „ T^-T^cDPPiliS&^te^ii- (^ry/s 1 2). St*. * 
ry^S 1 OldlTV^. r. cd m f+ # ife "C & s E ® cd If — A fig 
cD^^^nir^/P-— (D$*\z.^ HBlf^-AiliscD^^^^-fe^cD/l/ 
20 -^^A5©"C\ S ^ E ® CD tf— A ifii (PBPifil) t^fttH® 

©tf— Ati^fe^-^^swiitt^^r-t-So U/^U, 01 1 (B) 

— 5£&*i*§fUT^5©-C. ± IE CD £ 5 ft # Sfe 1^ 1 

^ - f t in m \c Em t HfficD^citmiRitt^^bv^^^/k^T^^ 

25 t^Itl-t5c:t^t^§ 0 

£1 Ji 1ft K U fc £ 5 I- > *5SKHi*5lt 5 7x/i/5 7>'5 l t©K?|- 
#fe&tmtf:/n^7A£>fll/Br5-£fc<£tK EffiiHSOt 
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t -r % w t & *r tb z> o e® n h ® 1 1> ffi ^ij # © t ^ 

ftJ:t5ii^tl5t*l^ BFf H © tr - A m % 1ft 1t * ^ ^ o 

f - >f kp - h t& < wl fe-t & t & ~<? % (d s; y^-f ^ — 

5 o 

Ate. ±3£Ufcllife<£^:!&fcP&£&fr5t>©^iift<* # fP tt ^ 
d £ fl* t? # -5 r. i 5 * & ft o 
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i * 7k (D m H 

T is T ~f~ (D T — s< W "T? &> 5 y re 5 f -i 9 ^^M^^^ft^t" 
5 3£ ft $ * T N H ffi O tf — Aft g ^ it IrI 'ft % 1" § tf — A ft 

|fj|a^^/V^ TlyTi-^mum^^^^^rX^ E ffi <D tf — A ft 

io ^-^^fh^-feo 

2 . 5: v m <o s til pf # ft & h & j£ « -e R ^ FrI tt £ ^ i~ s ^ 

— b # 7 x ;V 5 7 Vf t ©iff ^fe t o t , 
* T v ~7 t , 

HulB7^/v5:T^7^^-©t&lB3/vy>- h <£> ft N tf y t R x$ mi £ 

20 p|B7x;i'5 7^x707 - /^Itlrf ^t57x;V-;7^ 
25 if — AftSrlftlB^J&lKJfebfcHffl©^ — Aft©g$Hfi£tt;$fc-r5 

H ® tf — A ft J£ $fc * 7" y -7 s £ N 

tu IB H iI5 tf — A ft j;b |£ ^ y 7* |u T s fu IB g ft lit ^ — Wt b 
ft V> t % tt s «^Otf^lft$*fcf, St^ltfriBHffi^tf- 
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y/^riDltHSlf- A « » 3£ ^ * /V . 
^^BKrlBHffiif— ^gtti^^^^^tJiisv^Ts h ffi tr — a ft a* 

® tr — a £ Jfc $Se * T v ^ t , 

m IB E ® tr — A [fig ft f& x T y -f \z. T , Str IB S fll fit fc: — ft U 
10 ^cv^i tB, itu!B|!SqiiiI£r^te£ii:. St^HufBEffi<^tf— A (g Sr 
iufB^^^^U/cE'ffi^lf— Ailii^gtlflSirJt^-r^^^^-T 0 ^ 
* I? SE-f E ffi tr — A ^ "9" 'f 9 k ^ 

£r ^ ^ s tulBHffilf— Affifcft&IBEffitr — A © # £ % B§- # 

15 7x/^;7y7t©gtf^s 0 

/V y w_ h ft 7 x ;l/ ^ 7yft^iH-f5fcfe©^n J? *7 A T? fe o 
T . 

20 3Mi|ff £ , 
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